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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel cell that 
has a high generating performance and a longtime 
stability using LaGaOS material in the solid electrolyte 
layer of the solid electrolyte fuel cell. 
SOLUTION: The solid electrolyte layer 6 is made of a 
sintered body of La0.9Sr0.1Ga0.8Mg0.2O2.85 of a 
thickness of 0.2 mm and is formed of SDC film 10 having 
a composition of Ce0.8Sm0.2O1. 90 on its surface. On 
one face of the solid electrolyte layer 6, a fuel pole 4 
made of Ni/CeYSZ/SDC (Ce0.9Sm0.1O1. 95) is formed 
through SDC film 10 and on the other face an air pole 
made of LaO.6 Sr0.4Co0.2Fe0.8O3 is made through SDC 
film 10. Even if a LaGaOS material is used for the solid 
electrolyte layer, reaction between the solid electrolyte 
and the fuel pole or the air pole do not occur and a high 
performance and long time stabilized generation is 
achieved. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the LaGaOS system solid oxide fuel 
cell with the high generation-of-electrical-energy engine performance which used the ingredient 
of LaGa03 system for the solid electrolyte layer about a solid oxide fuel cell. 
[0002] 

[Description of the Prior Art] the top where fuels various from operating temperature being 
comparatively as high as 700-1000 degrees C also in a fuel cell are usable, and its generation 
efficiency are high, and since the solid oxide fuel cell is altogether constituted by the solid 
material, it is easy handling — etc. — there is an advantage, it is observed as a new energy 
source also from a viewpoint of the effect to the viewpoint of saving resources, and an 
environment, and researches and developments towards utilization are furthered. 
[0003] A solid oxide fuel cell consists of interconnectors which connect these cells with the cell 
equipped with the solid electrolyte layer, the fuel electrode prepared in one field of a solid 
electrolyte layer, and the air pole prepared in the field of the opposite hand electrically, and 
power generates it by supplying fuel gas, such as hydrogen, to a fuel electrode, and supplying 
oxidizer gas, such as air. to an air pole. 

[0004] What the solid electrolyte layer mainly consisted of 8YSZ(s) (YSZ: yttria eight-mol % 
doped fully stabilized zirconia) or 3YSZ(s), and the air pole was used as an ingredient with typical 
LaSrMnOS (LSM is called.), and permuted La in LSM by other elements, and Co system 
ingredient which transposed Mn to Co are also proposed. The fuel electrode is constituted by 
the construction material represented by the nickel/YSZ cermet etc. 

[0005] An air pole and a fuel electrode apply to the beginning the raw material which serves as a 
fuel electrode at one side of a solid electrolyte layer, are calcinated at an about 1450-degree C 
elevated temperature, then apply the raw material of an air pole to the field of an opposite hand, 
and calcinate and form it at about 1 150-degree C low temperature. In this way, an interface is 
formed between an air pole and a solid electrolyte layer and between a fuel electrode and a solid 
electrolyte layer. 

[0006] In recent years, the ingredient of LaGaOS system is used for a solid electrolyte layer, and 
development of the LaGaOG system solid oxide fuel cell which aimed at implementation of the 
formation of low-temperature actuation attracts attention. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the case of the solid oxide fuel cell which 
used the LaGaOS system oxide for the solid electrolyte layer, there was the following 
inconvenience. 

[0008] That is, since the electrolyte ingredient of LaGaOS system has high reactivity with fuel 
electrode raw materials usually used, such as NiO and YSZ, a reaction layer is formed by the 
interface of a fuel electrode and a solid electrolyte layer at the time of baking of a fuel electrode, 
and the engine performance falls. 

[0009] Moreover, in order to prevent a reaction with NiO or YSZ, when Metal nickel is used for a 
fuel electrode raw material, it is necessary to calcinate by reducing atmosphere, and fabrication 
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cost increases, and also sintering of nickel advances with time amount during a generation of 
electrical energy, and degradation of a fiiel electrode poses a problem so that it may not be set 
to NiO during baking. 

[0010] This invention was made in view of the above-mentioned point, uses the ingredient of 
LaGaOS system for a solid electrolyte layer, and aims at offering the LaGa03 system solid oxide 
fuel cell which raised the engine performance and endurance. 
[0011] 

[Means for Solving the Problem] So, in order to solve the above-mentioned technical problem, 
the LaGaOS system solid oxide fuel cell consisted of this inventions as follows. That is. we used 
the ingredient of LaGaOS system for the solid electrolyte layer of a solid oxide fuel cell, and 
decided to form the film of Seria doped between the solid electrolyte layer and the fuel 
electrode. 

[0012] Thus, even if it uses the ingredient of LaGaOS system for a solid electrolyte layer by 
having prepared the film of doped Seria between the solid electrolyte layer and the fuel 
electrode, a reaction does not occur between a solid electrolyte layer, and YSZ or NiO which are 
a fuel electrode raw material, but while the high engine performance and the engine performance 
stabilized at the long period of time are maintainable, the high engine performance by having used 
the ingredient of LaGaOS system for the solid electrolyte layer can be held. 
[0013] concrete ~ as a solid electrolyte layer ~ La1-xSrxGa1-yMgyOS (0.05< x<0.5. 0.05< 
y<0.5) — LaO.9SrO.1GaO.8Mg 0.2OS is used preferably. The effectiveness of x which dopes Sr or 
less by 0.05 will be small, and a property will fall or more by 0.5. The effectiveness of y which 
dopes Mg or less by 0.05 will be small, and a property will fall or more by 0.5. 
[0014] As film of doped Seria. it is Gd or Sm which gives high Cel-zMzOd of ion conductivity 
most as Cel-zMzOd (M is trivalent rare earth. 0.05<=z<=0.5, and d=2-0.5z) and M. for example, 
was referred to as CeO.SSm 0.2O1.9. The effectiveness of z which dopes M or less by 0.05 will 
be small, and oxygen ion conductivity will fall or more by 0.5. 

[0015] As a fuel electrode in such a configuration, the nickel(0)-YSZ cermet usually used is 
selectable. If the engine performance in low temperature is raised further, it constitutes from 
NiO. CeYSZ, and a Seria oxide 0.1 01. 95 that doped Samaria, for example. Ce0.9Sm, </SUB>. 
Furthermore, it may replace with Sm, for example. Gd is sufficient. At this time, particle size of 
nickel particle is set to about 2 micrometers, and the volume ratio to the whole cermet of nickel 
particle is good to be referred to as about 0.6. 

[0016] The Seria oxide which the known electrode material 0.8O3 (LSCF) of an air pole, for 
example, LaO.6SrO.4CoO.2Fe, is usable, and was further doped to the air pole may be distributed. 
[0017] Moreover, in this invention, we decided to form the Seria film doped between the solid 
electrolyte layer and the air pole. By this, it can become possible to reduce the polarization 
resistance of an air pole, and the engine performance of a cell can be raised further. As film of 
doped Seria. it is Gd or Sm which gives high Cel-zMzOd of ion conductivity most as Cel-zMzOd 
(M is trivalent rare earth. 0.05<=z<=0.5, and d=2-0.5z) and M, for example, is CeO.SSm 0.2O1.9. 
[0018] 

[Embodiment of the Invention] Next, 1 operation gestalt of the LaGaOS system solid oxide fuel 
cell (plate mold solid oxide fuel cell) concerning this invention is explained. 
[0019] The solid oxide fuel ceil consists of the separators (not shown) and cells 2 as an 
interconnector. A cell 2 serves as a fuel electrode 4 and the solid electrolyte layer 6 from an air 
pole 8, as shown in drawing 1 , and the fuel electrode 4 and the air pole 8 are formed in the front 
flesh side of the solid electrolyte layer 6. respectively. The solid electrolyte layer 6 consists of 
an ingredient of LaGaOS system, and the SDC (CeO.SSm 0.2O1.9) film 10 is formed in the table 
rear face. 

[0020] The solid electrolyte layer 6 is the sintered compact which carried out 2W% addition and 
sintered the alumina to La0.9Sr0.1Ga0.8Mg 0.2O2.85. The SDC film 10 distributes the fine 
particles (1-2 micrometers) of CeO.SSm 0.2O1.9 in ethanol, after it immerses for it and pulls up 
the solid electrolyte layer 6 in the solution, at about 1 250 degrees C, is calcinated and forms 
them. 

[0021] The fuel electrode 4 which consists of nickel/CeYSZ/SDC (Ce0.9Sm 0.1 01.95) is formed 
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in the whole surface of the solid electrolyte layer 6 through the SDC film 10. 
[0022] For example, SDC fine particles and NiO fine particles are ground in magnitude 
predetermined with a ball mill, it mixes, and the toluene solution of Ce and the octylic acid of Zr 
and Y is added further, a fuel electrode 4 is applied to predetermined thickness on the SDC film 
10 with screen printing etc. after hydrolysis, and after applying, it calcinates and forms it at 
about 1 350 degrees C. By such configuration, as for the oxide component in a fuel electrode 4, 
ion conductivity and electronic conductivity are high. 

[0023] An air pole 8 is LaO.6SrO.4CoO.2Fe 0.8O3. and is formed in the front face of the solid 
electrolyte layer 6 of a fuel electrode 4 and an opposite hand through the SDC film 10. 
[0024] An air pole 8 distributes the fine particles of LaO.6SrO.4CoO.2Fe 0.8O3 (LSCF) in hexylene 
glycol, applies the solution on the SDC film 1 0 with screen printing etc., and at 1 1 00 degrees C, it 
is calcinated for 4 hours and it forms it. 

[0025] In addition, it is good also considering Ce0.9Sm 0.1 01. 95 of a fuel electrode 4 as CeO.SSm 
0.2O1.9, and an air pole 8 may be formed by the composite of Pr0.6Sr0.4MnO3 and Ce0.8Sm 
0.2O1.90. 

[0026] Thus, by constituting a cell 2. the solid electrolyte layer 6 is formed from the ingredient of 
LaGa03 system with the high engine performance, and from the SDC film 10 being formed 
between a fuel electrode 4, the solid electrolyte layer 6, and an air pole 8 and the solid 
electrolyte layer 6 The LaGa03 system solid oxide fuel cell which was not made to produce the 
solid electrolyte layer 6, the source material of a fuel electrode 4 or an air pole 8, and a reaction, 
and was stabilized for a long period of time and which can maintain the high engine performance 
can be formed. 

[0027] In addition, the SDC film 10 can prevent a reaction with the metal oxide matter in a fuel 
electrode 4 etc. by forming between a fuel electrode 4 and the solid electrolyte layer 6 at least, 
and can hold the high engine performance and the engine performance by which the long period 
of time was stabilized. 

[0028] Moreover, improvement in long term stability and improvement in the electrode engine 
performance are expectable by making SDC fine particles mix suitably in a fuel electrode 4 or an 
air pole 8. 

[0029] (Example of an experiment) The example of an experiment of a LaGa03 system solid 
oxide fuel cell is explained hereafter. 

[0030] In the experiment, the cell was manufactured as follows. 

[0031] That is, the solid electrolyte layer was used as the sintered compact of 6cm angle which 
sintered LaO.9SrO.1GaO.8Mg 0.2O2.85, and the SDC film was formed in the table rear face by the 
thickness of 0.2 micrometers. The SDC film distributed the fine particles (1-2 micrometers) of 
Ce0.8Sm 0.2O1.90 in ethanol, after it immersed for it and pulled up the solid electrolyte layer in 
the solution, at about 1250 degrees C, was calcinated and formed them. 
[0032] A fuel electrode grinds SDC fine particles and NiO fine particles in magnitude 
predetermined with a ball mill. It mixes and the toluene solution of Ce and the octylic acid of Zr 
and Y is added further. After hydrolysis. It applied on the SDC film with screen printing etc., and 
calcinated at about 1350 degrees C. and nickel became and it was made for CeYSZ (Ce02) (0.1 
(Y203) (0.2 (Zr02) 0.8) 0.9) to become [ Ce0.9Sm 0.1O1.95 ] 10% 50% 40% by the volume ratio. 
[0033] The air pole distributed 0.8OLa0.6Sr0.4Co0.2Fe3 (LSCF) powder in hexylene glycol, 
applied the solution on the SDC film of the opposite hand of the above-mentioned fuel electrode 
with screen printing etc., and at 1 100 degrees C, it was calcinated for 4 hours and it formed it. 
[0034] The electron microscope photograph of the front faces of a solid electrolyte layer and an 
SDC layer and those cross sections is shown in drawing 2 ~ drawing 4 . 

[0035] The electron microscope photograph of the front face of a La0.9Sr0.1Ga0.8Mg0.2O2.85 
solid-electrolyte layer is shown in drawing 2 . As shown in draw ing 2 . the surface crystal grain of 
LaO.9SrO.1GaO.8Mg 0.2O2.85 has appeared. Drawing 3 is the electron microscope photograph of 
the front face at the time of forming the SDC (shown in drawing 2 ) film in the front face of a 
La0.9Sr0.1Ga0.8Mg0.2O2.85 solid-electrolyte layer. By comparing drawing 2 with drawing 3 shows 
that was covered with homogeneity by the SDC film with the whole precise front face of a solid 
electrolyte layer. 
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[0036] Drawing 4 is the cross section of the solid electrolyte layer in which the SDC film was 
formed on the front face. As shown in dr awing 4 . it turns out that the SDC film is formed in the 
front face of a solid electrolyte layer by uniform thickness. 

[0037] The above-mentioned cell is used for drawing 5 . a solid oxide fuel cell is constituted, and 
the current density when operating the solid oxide fuel cell and the graph of an electrical 
potential difference are shown. As shown in drawing 5 , horsepower output consistencies are 
0.67W. 0.58W, 0.46W. and 0.29W, respectively at 800 degrees C per 1 square cm, 750 degrees C, 
700 degrees C, and 650 degrees C, and the solid oxide fuel cell of this invention has high 
generation-of-electrical-energy capacity at the time of low-temperature actuation, and it turns 
out at it that it has sufficient generation-of-electrical-energy property. Moreover, when this solid 
oxide fuel cell was run continuously, the actuation by which long duration was stabilized was 
seen. 
[0038] 

[Effect of the Invention] Since the Seria film doped between fuel electrodes at least was formed, 
even if according to the LaGaOS system solid oxide fuel cell of this invention it uses the 
ingredient of LaGa03 system for a solid electrolyte layer, and it uses the ingredient of a NiO and 
YSZ system for a fuel electrode, the reaction between ingredients does not occur, but the 
generation-of-electrical-energy engine performance is high, and the LaGaOS system solid oxide 
fuel cell which performs generation-of-electrical-energy actuation moreover stabilized for a long 
time can be offered. 

[0039] Moreover, since the Seria film doped also between the air pole and the solid electrolyte 
layer was formed, the further improvement in the generation-of-electrical-energy engine 
performance is realizable. 



[Translation done.] 
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